The aim of this study was to evaluate the effect of including three transgenic corn hybrids in broiler diets with the corresponding isogenic corn diets on broiler performance, blood characteristics and histological status for both liver and kidney. Two hundred and fifty two chicks (Ross 308) were fed for 35 days with diets containing Bt or isogenic corn. Both Bt and isogenic corn were analyzed for chemical composition and total aflatoxin contents. The analysis has shown that the amino acid balance for the tested corn was relatively similar to their crude protein content. The diets were formulated to be iso-caloric and iso-nitrogenous and covering the chick requirements as recommended by the management guide data (Ross). The different in chemical composition between corn used in this study is considered as a natural variation. Also, the results showed that both Bt and isogenic corn were free from aflatoxins. The results of the growth study showed no differences in performance parameters. No differences were detected in blood characteristics or histological structure of both kidneys and liver between groups fed the three transgenic corn and their corresponding isogenic corn. Accordingly, it is clear that the transgenic corn had no deleterious or unintended effects on production traits of broiler chickens in this study.
INTRODUCTION
Agriculture biotechnology has produced a number of new varieties of crop plants with enhanced features, such as protection against common pests, tolerance to herbicides, and improved quality traits. Between 1996 and 2004 the area planted with a genetically modified (GM) crops increased from 2 to 80 million ha (James, 2005) . In 2010, the total area cultivated with GM increased to 148 million ha (Glandorf, 2012) .
Before commercialization, the produced transgenic crop must undergo estimation of many food safety parameters. The coarse framework of "Substantial Equivalence" is used to compare transgenic crops of the first generation with their isogonics' counterparts (OECD, 1993) . Scientific bodies and expert panels proposed guidelines for nutritional and safety assessment of feeds (and food) from GM (EFSA, 2004; ILSI, 2003 ILSI, , 2004 OECD, 2003) , these includes assessing whether the key nutrients or anti-nutrients in the plant components used for feed or food have been changed , and whether these modification had affected both performance and physiological status of farm animals.
One of the crops that have been introduced to gene modification is corn. This modification includes protection against common pests, tolerance to herbicides and improved quality traits.
Corn is the largest component of broiler feeding regimens that were designed to provide maximal body weight gain in a short time.
Bt30K08, Bt30K09 and Bt30K84 are three hybrids of Bt corn that were originated to produce a new generation of corn that has self protection against insect damage.
Although the transgenic protein is present in corn grain in part per billion (Brake et al., 2003) it was of interest to determine whether transgenic corn grains had any unexpected effects on poultry, either as a direct effect of a transgenic protein in the diet or as a result of any unintended compositional changes in the grain that may have altered its nutritional value.
The purpose of this study was to evaluate whether feed comprised of transgenic grain derived from Bt30K08, Bt30K09 and Bt30K84 had any adverse effects on broiler chickens performance when compared with feed comprised of grain derived from a nontransgenic isoline (30K08, 30K09 and 30K84.
MATERIALS AND METHODS

Corn
Both transgenic and nontransgenic isoline corn was brought from Pioneer Company. The presences of gene modification in transgenic corn were confirmed by PCR.
Experimental system and chicks
Two hundred and fifty two chicks (Ross 308) one-day-old were brought from a commercial farm (El-Wadee). The trial was carried out at a poultry house in Nubaria, Regional Center for Food and Feed, Alexandria, Egypt. The chicks were randomly divided into six groups each group composed of three replicates and each replicate contained 14 chicks per pen. The trial was conducted under controlled lighting period (24hrs.).
Corn Analyses
Corn samples were taken from both transgenic and nontransgenic isoline for proximate analyses, determination of potassium, magnesium, calcium, phosphorus, fatty acids and amino acids contents. Determination was done following the analytical procedures in the AOAC (2005) . Vitamins B1 and B2 were determined according to NMKL 1996-method no 189.2 while vitamin E was determined according to Leth and Sondergaro (1983) . Total Aflatoxin screening was done according to AOAC (2005) . The chemical evaluations of test materials are shown in Table 1 .
Diet Formulation
Based on the initial proximate analyses (Table 1) , different corn was assumed to have the same nutritive value. To compensate for the difference in percentage of crude protein between corn sources, nonnutritive filler (silica) was added.
The experimental diets were formulated to cover the chick requirements as recommended by the management guide data (Ross). The diets were formulated to be isonitrogenous and isocaloric. All diets were fortified with complete vitamin and mineral mixes. Composition of diets for starter (0-14 d), grower (15-28 d) and finisher periods (29-35d) are shown in Tables 2, 3 and 4 respectively.
Feed and water were provided ad-libitum throughout the whole experimental period.
The parameters body weight, body weight gain, feed intake and feed conversion ratio were examined to reveal the effect of including nontransgenic and transgenic corn on growth performance. These parameters being measured at age 14, 28 and 35 days. At 35 days of age, 12 birds from each treatment were randomly selected to study the effect of both non transgenic and transgenic corn on blood parameters. Where, three ml blood were obtained from the wing vain using a 3 ml syringe and 23 gauge needle. The blood were transferred immediately into sterile tubes containing Heparin and centrifuged at 3000 rpm for 15min. to separate the plasma. The plasma was collected and kept in a deep freezer for subsequent chemical analysis.
Serum uric acid, creatinine, AST and ALT were determined using DiaSys FS Kits and protocol.
At the end of the fifth weeks of age, ten random birds from each group were slaughtered, immediately after slaughtering both kidneys and liver were collected and stored in 10% formalin solution for morphological measurements.
Statistical analysis
The obtained data were subjected to a one way analysis of variance using the linear model (GLM) of SAS (SAS institute, 1991) . Means were compared using Duncan's new multiple range test (P<0.05) (Duncan, 1955) . 
Ingredients (%) and compositions
Starter Bt30K08 30K08 Bt30K09 30K09 Bt30K84 30K84 ----------------------------------%---------------------------------------- GroundGrower Bt30K08 30K08 Bt30K09 30K09 Bt30K84 30K84 ----------------------------------%---------------------------------------- GroundFinisher Bt30K08 30K08 Bt30K09 30K09 Bt30K84 30K84 ----------------------------------%---------------------------------------- Ground-------- 0.335 -------- ------- 0.
RESULTS
Chemical composition of transgenic and non transgenic corn hybrids.
The chemical composition (Table 1) of both transgenic and non transgenic corn showed slight variations among these samples of corn hybrids. No appreciable differences in the amino acids, fatty acids, minerals and vitamin profile were detected among the different samples of corn hybrids.
Growth performance and mortality percentage
The effect of corn sources on growth performance is shown in Table  5 . Results revealed that there was no significant effect of corn sources on body weight, body weight gain, feed intake and feed conversion at different growth periods. No mortality occurred during the whole experimental periods.
Blood characteristics
The effect of corn sources on blood characteristics is shown in Table  6 . No detected effect on serum uric acid, serum creatinine, AST and ALT was obtained either on transgenic or non transgenic corn diets. Histopathology  Figures 1 and 2 showed the effect of feeding poultry transgenic corn and the non transgenic corn hybrids on kidney histological structure. No histological changes were recognized in kidneys structure. Figures 3 and 4 showed the effect of feeding poultry transgenic corn and the non transgenic corn hybrids on liver histological structure. No histological changes were recognized in livers structure. 
DISSCUSION
Before commercialization, the produced transgenic crop must undergo estimation of many food safety parameters. Field trials that compare between the nutritional value and effects of GM corn and that of conventional corn on the animal productive performance, is one of the ways to estimate the safety of food (EFSA, 2004; ILSI, 2003 ILSI, , 2004 OECD, 2003) . Piva et al., (2001) reported that birds fed diets containing Bt corn were slightly heavier than birds fed the non-Bt isoline, while results from other studies indicated no impact of Bt corn for final body weight and body weight gain in broilers (Halle et al., 1998; Brake and Vlachos, 1998; Mirales et al., 2000; Taylor et al., 2001 a, b) .
The present performance results show no statistical differences between birds fed Bt corn and the isogenic corn hybrids. Results showed no differences in blood characteristics between birds fed diets contain Bt corn and those fed the isogenic corn. This agrees with the results of growth performance.
Feeding birds with Bt corn had no effect on the histological status of both kidney and liver compared to those fed isogenic corn.
CONCLUSION
It could be concluded that grains from the genetically enhanced corn products evaluated in this study is nutritionally equivalent in broiler diets to grains from unenhanced corn. Yet more studies must be done on the fate of DNA retained in the tissue of animal or bird fed on diets contained transgenic compounds. This will help to conduct a safety assessment with regard to the transfer of genetic information following feed consumption and to evaluate if the use of GM plants in livestock feed presents a higher risk than conventional plant use.
